The t(15;17) translocation in acute promyelocytic leukemia.
Retinoic acid (RA) is a vitamin A derivative with striking effects on development and cell differentiation. The identification of three RA receptors (RAR alpha, beta and gamma) as members of the nuclear receptor superfamily led to important insights into the molecular mechanism of action of retinoids. The nuclear receptors, that also include receptors for steroid hormone, vitamin D3 and thyroid hormone act as ligand-inducible transcription factors and are characterized by the presence of two well conserved DNA- and hormone-binding domains. One of the most intriguing properties of RA is its ability to induce in vivo differentiation of acute promyelocytic leukaemia (APL) cells into mature granulocytes, leading to morphological complete remissions. We and others have shown that the t(15;17) translocation specifically associated with APL fuses an as yet unidentified gene, named PML, to the retinoic acid receptor alpha locus. The resulting PML-RAR alpha hybrid protein that retains most of the functional domains of parental proteins exhibits altered transactivating functions when compared to the wild-type receptor; however the biological significance of this property in the transforming phenotype is still obscure. PML, whose function is unknown, belongs to a novel family of nuclear proteins characterized by the presence of a Cys/His-rich motif, named a RING finger, that include RNA-binding proteins, transcription factors and oncoproteins. A dimerization domain within PML is able to mediate the formation of PML-RAR alpha homodimers that can bind to target sequences with distinct DNA binding properties if compared with RAR alpha.(ABSTRACT TRUNCATED AT 250 WORDS)